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l.( ^viceAincnded) A a^ethod for plating a second metal direc% 
niethodcompnstng [the steps of|: 

providing ii semicoti^uetor subsimre^^^^^^^^ 
least m& insulating layer covo-ing sai^I mml feature and said substrate; 

forming at l^t on« recess in said ai kasi one msulalin^ lay^ thereby exposinii at 
lea st a potltott of said mel^l feai^^^^^ 

forming at leasr one conductive barriei hsjer over said insulating layer and ^id 
exposed portion of said mstal feature; 

fornung a plaung seed lajwof a first nietal ov^ 

depositing a ^oiorcsist layer over said plating s^ed layer sMiSLSaJdJtil^aas 

removing portions of sakl photoresist layar and portions of said pkttng seed tayi^ 

oinside of saW M le^st one recess; 

removing photoresist remaining in said at least one recess; and 
ciectroplating a second meial to said plating $ced layer in said recess widioiit 

utiiizing a Sirhngniphic mask. 

ittmx^ i» d metal \m n^mvidedl is saKi semioomtuctor 

% (A:mended) The method accbrdtrig to claim 1, wharete said coyiuctiv'e barrier 
is provided by sputter deposi tion of a layer of at least one liiiride of tantaluin on said 
insulating layer ariA said exposed portion of said metal feature and subsequent sputter 
deposition of a layer of tisuttafim) on said tantaium nitride layery siich that the [layer 

includmg the nitHcte of tanlalumj iayeroft^^ 
a-phase, 

4. The me4ttod acooctSii^ ici claim 3, wbc^rciio sjiuitl tatita* . 
lam nitride Uyer t$ eboutt 10 A lo «boiui lOOO A (bJck jnd 
sftid UDlaitim taycr is aboul SCO A tv at)0»i 50(X> A itllc^. 

5. The mc4hod sucoidin^ to dkim I, wSttreb iiakl tiuv<l 
iayei is i^mA by decsrolyiit m cHctmlcss plBling of said 

6. The iDcUiQtl apcor^lina to <d«ini 1* wtwtf^ui tiaid st^cO 
lay«f is copper. 



7, (Amended) The .method according io ciaim 6> wherein said w>pper is gutter 

comM on S4ud conductive barrier iaver lof tantalum]. 

$. Tht m^M »ocjo«tio^ IP cUim 7, wbcrcid said lay«r of 
iiiaatom is o^Ta/faN Uy«r 

The mclhiMf aoconling to claim fi, wlicccin saki copper 
l«y«f h ifcoui toco A «o aboul 2(M}0(^ A ihicit* 

10. tbc method Bcoordlcg lo cUsm 3v whi^reio sakl 
taitiilum is alpha taittfilum. 

It. The isiet&o<l of cJaim 3, wbcrck ^icl (gnialucn Isy«;r i» 



12. (Miended) The meiliod accoding to .clsiim 1, whercb said portions of said 
photoresist layer imd said plating seed layer oalside of said .a|iejiMj5:SS l^c^^s-^ 
remoi^^d bydiemicai-mecham^ 

13. The melliiDd acscordinQ chm 1, wliereiii Mid 
pbotorcsisl is spun «ia said plaiing seed layer. 

14. Ihxi mctbod accordijQg^ (a dsum 1 , wfaerem a»id bairkr 
Iiy6r forms ft (semductor for ^aid dedfoplaiing of $»y 
ficcoiHli metal 

15. Tbc iQetbod according tp claEO) I* wlicrcia md secoild 
roeij^l is ft solder nude of aitoy of lesd aodtii^pUiied 
ledd'fTee scjiicr or oiher plaUbl« icimmvil metailuigk&> 

16. (Amended) *Che meiliod accoidtng to Claim I vifartfe^ confq>nslng [the step 

fC1ttp^m^gsa^d at le»si ot^ coiiducttve from horizonis^l 

pillions beiweea said at least a n e recess fr^essesl 

17. "Fhc metbod accdrdift^ in claim 16, wherein m4 
Q ctewro|>ltied second mcuil acts as. a mask to* ihc ncmovaJ of 

siJd It least otjc conductive barrier layer. 

18. The. mciltod Kcoiding io di»m U wherein fmid ai teasi 
one meitil feature 35 formed in said »Qh.Mratc. 

19. Ihc metliod iiccordidg 10 Mm 1, wherein said 
$ tnsalalini^lajvf includes. 2 IsycrofAn oxide and u nicritb Jiftd 

at lisd^ ojte layer of ;a pnlyjmidi;. 

20,(Amended) The method of ClaM 

forniing a layer of at feasi one riilxide or other pas;s^tyat5op layer ov^ the 

l>DlyimMc; 

21. Ttw method s^cording to claim 1, wl>efetfi£aid[&«c»nd 
mcta! lis a wilder bill. 



22 X rwGe Amended) A method for plating a second metal directly to a first 
iTH^Uilj $aid method comprising (the steps 

providing a ^emboadiictor substrate inelxiding at least one metal featui^js a^ 
least one insulating layer.co vcring said meiat feature and said sabstrate; 

forming at least one recess in said at least one it^ularing la>i;r thereby expos^^ ai 
Itwt a poition of said imuil feature; 

forming at least one conductive banrier layer over said insulating layer and said 
ex posed port ion of said n:tetal fe^tore: 

forming a plating seed la>^r of a firsl metal over said # least one 

providing a pad in said at le^t one recess for pre\'enting rKmo\^l df portions of 
said seed layer in said at least one recess: 

t^moving portions of said pMng seed layer outside of said at leaiii om recess;. 

removmg said pad; and 

e lectropialing a second metal to said plating seed layer m said recess without 

utifeing «t iirhogmphjc mastc. 



23,(Anien<led) The merhodaf claim 22vfurlherc<OTprismg [the stcpof]; 
utilizing a hard jpolisWng pad to remove ijaid seed layer outside of said »m»ss.- 



24. ( fwice AmeBtted) iLffi^JQiLi^^ 
roeial. said method comcMsine: 

least one insula tto g layer CQverih ^saM J Mall^^ and said stibstrate; ■ 

least a pottio n of said pimi feature: 

form fota: at teaia t one <xa>dufcltV& tor tef ins»fetkg lav^ aiad iaM 

temovmg portioiB of sakt plating seed layer outside of s aid at least oftg reeess; 

md 

ekciropiariiis a secoridi metal k> said oMtm se ed laver m said ftCfisMiltear ' ' 

utilizing .a. lithiogr aphic .tMsk, ■ 



25.^ Ths inetb0ci;afic ottltn& to Clalm24...:ahere:iii sa,td:..n^ ■' \ 

provided sp^fer aeposittoo Ma layfic M at.t^^^ ■ 
iosalating layer a nd said exp<?sedpo rHon of say meiai feature and . 
depQsMoii of a l^y^ pf tanta lum on said tantalum nitride lavt^>sii<A that the layer 
ittcbdiag theitlttiite &f tairtdtaii fe fo the a -rphase . 

27. The method accosto atQ Claim 2<^. ^reia said tatttahim hitrjde teveds - . • 
afaoot 10 A ta abd>tf tCQO A thick attdMd tantalum k ver is abotit 500 A to abont iOdO A 

The ra ediod according to Clai m 24. whefg^ ; 



30: CTmce Aittenideti) 'ffi^ted::ft<?m4m£ tiff Q^m 29:,..'^W^m iMmmk 

sp uiter co aled on said, conductive baniie r layer. ■ 



31. The method aficordfliE to Cla im 30> whem in saM la m ^rflMt^a to 



33 , j-hc method aGCotdmg to cfaaitR 26. mteio MTO is 



li lli^m^feasM^^ 



recess ;s tfemaved bv ehemical-mcchanieal pohshififc 

36; The method aettordtim to Gtoim 24. em said barrier. 

37, m metlrod .aca3rdingio^C[ aiTO:24, lyyferein gaid second :Tne^lfe,a;$i^fe-- 
i ?a» made of ah ailo»¥ of tead aasd tin, p la ted le^^lr ee soMeror o{hd^pjatia?le taln^ . 
etaitoeies. 



3S. (Twice AtneiidecQ T|e me^l^ acscf^rdto^ to Ctean 24. fttrther c^atiPrisBie: 
removing said at least ooe coftdoctive batrier lavef ftQmhori»>tittti 
poytiont^ f^etwe&n said at least otve recm 



39. I h e method according to Claim 38. wherein said etectm pljat secoii 
metat acts as a mask fo r th e mmoval of si^id at least dgg coriducti^ 



. 40. The tTij^o^ 
is ibxnied in ^id 



4L The mgthc d jiccording to Cbim 24; wbereiii aai d teui^ing l^iy^r:! ^^ 



potvimide. ; • - 

41:: The Hitribod accordin^ito Claim 24/wbcrei ja j5aid seooiid mefal asolto 



■ 44. l:he melted; according to Claim..: 22,.. vfetemin: saM .nieiat fbature .i^ a .metai 



" MHyMg^...^y ..gP^^^^, cif!;p^i tipn:.af a jaMr.;f ^ jeg^ Ojne Jii t ride of tantalum on sa.id ' ' 

depmMm of a layer of tanl^lum on said taniaJuin ^ ni|ri <igs: .javer, smh HM Ihe : layer - - • 
including the mtride of lantE^^ k in t te a>|^Mm 

46. The metbo(i.;ae<^rdll^ l0:C 45. wherein siid mntalm ' ■ 

about lOA to abom^^ 

tfaicL • . " ' ■ • ' * ■ 



,4L JMiB^tiiMjgmg^ : 

ejegix^laiiL^^ of said .fee j^tal,: : . 



48. Ilie mafeod according to CAmm 47. wte ^tn s mi seed layer is coppei;. 

49. f i wice Aa >gnded) Xhe TO<^t ho according to Claim 48. w herein sji >id p<;>pp^f ^ij; 
s putter coa ted on said c prtd pt ? t>ve j)amcr tovef, 

Sf) method accordiny to Claim 49. whetdasald laver of tantolwn is - 

St. ;rhe inethodaccoidine to Gtdm 41 wherein said cop^ 
mm A to about 2Q.0Q0 A thkk. 



faataium. 



53. The method of Claim 45. \vherem said tat^ialum^^to ^^^^^ is TaN< tt -Ta/TaJh?^ 
JajcninMc. 

54. tht fitefliod accoi?Jing to Claim 22. whereip^ said portions of said seed 

wed h^^ cfaeroicairiMiej^MCAlJ^^sMttg^ 



mdM^^^r fpr said eleetfopMiffi* of saM wamdrnmL 



^6. The meiliod accofdina w Claim 21 wh^eia said second itietal is a soldet 

l^all made of an aliov of lead and titt. plated lead-free solder or other ptatable tem>im»l 



57. f I wice Aiitsaded> Jh& method accofdiae to Claim 22, 



tfip^pvji^gsaidi ii least ope cd nducl^jy^ l^afflsda 
poniongg betwe en said at least one recess. 

58^ The mcihpd accordmg to Qaim 57. whemmsaid ekctoito ed second 

metal acts m a mask for the tem ovai of said at lea^^^^^^ bOTier law, 

59. Ilie mci hod according to Claim 22> whemin said at least c^ne mietai ^^|u^^^ 

60, The method aca>rdmg to Claim 22. wherein sa id iiisufotmg taver mcludes 
a. lavar c>f an c>x!de an d a nitrj^^ least one lavcf of a polvimide. 

forn^maa iave^r of at leasione nitride or oitor mssivation favet over tb<j; 

62. The method ^cigording to CMm 22. vvhemin saidmt>nd metol h 4 sfeld er 

Ml 



